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57 ABSTRACT 
A mounting arrangement for securing a tubing subas 
sembly without requiring fixturing of the tubing relative 
to a coupling is disclosed. A mounting bracket includ 
ing arcuate openings is designed to receive the cou 
pling. A mounting flange having fastener receiving 
openings is positioned to secure the coupling in position 
such that fasteners may be inserted through the arcuate 
slots to secure the mounting bracket to the mounting 
flange to maintain the coupling and the attached tubing 
subassembly in the desired configuration and orienta 
tion. 

S Claims, 4 Drawing Figures 
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METHOD AND APPARATUS FOR MOUNTING 
COUPLING AND TUBE ASSEMBLESTO 

SUPPORTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to heat exchange units. 

More specifically, the present invention relates to appa 
ratus and a method for mounting a coupling to a planar 
support wherein the coupling and the mounting flange 
therefor may be positioned relative to a tube subassem 
bly without regard to their relative rotational orienta 
tion. 

2. Prior Art 
Many heat exchange units include a heat exchanger 

located within a housing. Refrigerant is supplied to the 
heat exchanger to effect the transfer of heat energy 
between refrigerant and air flowing over the heat ex 
changer. In a conventional residential air conditioning 
system, liquid line and suction line headers extend from 
the heat exchanger outwardly through the housing of 
the heat exchange unit and are joined to a coupling such 
that refrigerant lines connecting the heat exchanger to 
the remainder of the refrigeration circuit may be affixed 
to the heat exchanger by connecting the lines to the 
coupling located exterior of the housing. 

During assembly of these heat exchange units it has 
been necessary to provide a subassembly which in 
cludes various sections of tubing, headers, couplings, 
valves and other components designed to extend from 
the spigot or bell joints on the heat exchanger through 
an opening in the housing. This single assembly would 
then act to conduct refrigerant from the heat exchanger 
to the coupling extending outside the housing adapted 
to connect to interconnecting refrigerant tubing. 
The coupling typically includes a body portion hav 

ing threads extending from one end and a bell portion 
extending from the other end to which the tube may be 
soldered. Intermediate the threads and the bell end a 
head portion having a series of faces arranged in a 
spaced pattern about the coupling is provided such that 
a wrench may be placed to engage these faces to secure 
the coupling from the final displacement. To prevent 
the coupling from rotating after assembly a mounting 
flange is secured to a support through which the cou 
pling extends. The mounting flange likewise defines a 
series of faces which may coact with the coupling faces 
much in the manner of a wrench for securing the cou 
pling in position. The flange additionally defines a series 
of openings to which a fastener may be mounted. Typi 
cally the fastener would extend through an opening in 
the support to engage the opening in the flange. In this 
type of arrangement it is necessary to fixture the entire 
subassembly prior to soldering the tubing to the cou 
pling such that alignment of the fastening openings of 
the flange with the fastening openings in the support 
would result in the tube assembly extending in the 
proper rotational orientation from the support. This 
additional fixturing step required additional time and 
effort to effect assembly of the coil unit. 
The herein disclosed apparatus and method involves 

soldering or joining tubing to a coupling without regard 
to the orientation therebetween. Hence, no fixturing is 
necessary. Arcuate slots are spaced about the opening in 
the support such that fastening means such as screws are 
inserted through the arcuate slots to engage the fasten 
ing openings in a flange. By rotation of the entire subas 
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2 
sembly the screws rotate within the arcuate slots until 
the subassembly is in a desired position. The screws are 
then tightened securing the entire subassembly includ 
ing the coupling and mounting flange to the support at 
the desired rotational angle. Hence, the subassembly is 
secured to the support at the desired rotational position 
without the necessity of the coupling being fixtured 
relative to the tube such that the mounting flange secur 
ing the coupling was in alignment with the support 
openings in the support. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
tubing subassembly for use in a heat exchange unit. 

It is a further object of the present invention to pro 
vide apparatus for securing a tubing subassembly to a 
Support. 

It is a yet further object of the present invention to 
provide apparatus which acts to engage a coupling to 
secure the coupling relative to a support and which 
allows the coupling to be secured in various rotational 
positions relative to the support. 

It is a still further object of the present invention to 
provide a method of assembling a heat exchange unit 
without necessitating the fixturing of tubing subassem 
blies relative to either a coupling or a mounting flange. 

It is a further object of the present invention to pro 
vide a safe, economical and reliable and easy to assem 
ble heat exchange unit incorporating arcuate slots for 
allowing relative rotational positioning of the compo 
ments. 
Other objects will be apparent from the description to 

follow and the appended claims. 
The above objects are achieved according to the 

preferred embodiment of the invention by the use of a 
tubing assembly in a heat exchange unit which may be 
secured in a selected position and in a selected orienta 
tion. A planar mounting bracket defines an opening and 
arcuate fastening slots spaced from the opening. The 
coupling, including a coupling body sized to extend 
through the opening in the mounting bracket, a head 
portion extending outwardly from the coupling body 
and sized larger than the mounting bracket opening and 
a bell portion extending from the coupling body are 
further disclosed. Tubing is connected to the coupling 
without regard to the rotational orientation of the cou 
pling at the bell portion thereof, said tubing having a 
desired orientation relative to the unit. A mounting 
flange defining a bell opening through which the bell 
portion of the coupling extends, a head receiving cavity 
sized to secure the head portion of the coupling and at 
least one fastening opening is provided. Fastening 
means which extend through at least one fastening slot 
to engage a fastening opening of the mounting flange to 
secure the coupling head portion between the mounting 
flange and the mounting bracket are utilized, said fas 
tening means being positioned within the fastening slot 
to place the tubing in the desired rotational orientation 
relative to the unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a portion of a tubing and 
coupling subassembly. 
FIG. 2 is a partially sectional side view of a portion of 

a coupling and tubing assembly shown mounted to a 
mounting bracket. 
FIG. 3 is an end view of a mounting bracket. 
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FIG. 4 is an end view of a mounting flange. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The embodiment as described herein is adapted for 
use in a heat exchange unit having a tubing subassembly 
connecting the heat exchanger through the housing 
such that external refrigerant connections may be made 
therebetween. It is to be understood that similar appli 
cations for maintaining tubular subassemblies relative to 
a planar support are within the scope of this application. 
As shown and described herein, reference is made to 

a single tube assembly extending through a single open 
ing in a mounting bracket. As shown in FIG. 3, multiple 
mounting bracket openings are provided such that mul 
tiple assemblies for use with a single heat exchanger 
may be provided. Other applications might involve 
numerous subassemblies extending through a single 
planar member such as when numerous piping connec 
tions are made to multiple heat exchange units from a 
single compressor bearing unit. Additionally, the subas 
sembly as involved may include nothing in addition to a 
single piece of tubing extending from a coupling to the 
heat exchanger or coil. Other subassemblies might addi 
tionally include check valves, solenoid valves, headers, 
multiple connections and other various components 
utilized in directing refrigerant from various sized heat 
exchangers. 

Referring now to FIG. 1 there may be seen a view of 
a portion of a tubing assembly. Coupling 10 is shown 
having a coupling body 16 including a threaded portion 
18 and a cap 19 rotatably threaded onto threaded por 
tion 18. Head portion 12 defining a series of faces 13 is 
connected to coupling body 16 as is bell portion 14. Bell 
portion 14 extends in a direction opposite the threaded 
portion 18 and defines a cylindrical cavity for the re 
ceipt of tube 50. Mounting flange 20 is shown located 
about tube 50 and includes annular portion 22 about the 
exterior thereof and faces 23 which define a portion of 
head receiving cavity. Faces 23 act to mesh with faces 
13 of the coupling when assembled to prevent relative 
rotation between the coupling and the mounting flange. 
FIG. 2 is a view similar to FIG. 1 additionally includ 

ing mounting bracket 40 and showing the components 
assembled. Again, coupling 10 is shown including a 
threaded portion, coupling body 16, cap 19, head por 
tion 12 and bell portion 14. Mounting bracket 40 is 
shown extending vertically and defining an opening 
through which the coupling body extends. Coupling 
head portion 12 is shown sized sufficiently large so as 
not to extend through the coupling opening in the 
mounting bracket. Tube 50 is shown inserted within bell 
portion 14 of the coupling. Mounting flange 20 is shown 
defining a head receiving cavity 24 into which the head 
portion 12 of the coupling is engaged. Head receiving 
cavity 24 includes faces 23 as shown in FIG. 1 which 
act to mesh with faces 13 of the head portion 12 to 
prevent relative rotation therebetween. Additionally 
shown are fasteners 52 having a head located on one 
side of mounting bracket 40 and threads which extend 
through mounting bracket 40 and into mounting flange 
20 to secure the mounting flange relative thereto. When 
tightened, fasteners 52 act to secure the mounting flange 
from relative rotation with the mounting bracket and 
the mounting flange acts to secure the coupling from 
relative rotation between the coupling and the mount 
ing flange and consequently the mounting bracket. 
Hence, when assembled as shown, all of the coupling, 
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4 
tubing, mounting bracket and mounting flange are se 
cured relative to each other. 
FIG. 3 is an end view of mounting bracket 40. In this 

view of the mounting bracket there is shown a vapor 
line coupling opening 42 and two arcuate fastening slots 
44 spaced from the vapor line coupling opening. As 
may further be seen in FIG. 3, the vapor line coupling 
opening is circular in configuration having its axis as the 
center point. Additionally, the axis for the two arcuate 
fastening slots is the identical center point. Each fasten 
ing slot is designed to extend through approximately 60' 
of rotational displacement. 
Mounting bracket 40 additionally defines a liquid line 

coupling opening 46 and coacting fastening slots 48. 
This mounting bracket is designed to secure both the 
liquid line coupling and the vapor line coupling extend 
ing from a single heat exchanger such that both external 
refrigerant connections may be made at the same loca 
tion. 
FIG. 4 is an end view of mounting flange 20. In FIG. 

4 it can be seen that mounting flange 20 includes annular 
portion 22 about the periphery thereof which defines six 
fastening openings 24. Each fastening opening is sized 
to receive a screw thread to secure the mounting flange 
to the mounting bracket. The mounting flange addition 
ally defines a bell opening 26 sized to allow bell portion 
12 of the coupling to extend therethrough. A head re 
ceiving cavity 24 is additionally shown having faces 23 
formed as a part thereof. The head portion 12 of the 
coupling, when assembled, extends into the head receiv 
ing cavity with faces 23 meshing with the faces of the 
head portion to prevent relative rotation therebetween. 
Assembly of the various components is accomplished 

by first placing the mounting flange over tube 50 and 
then securing tube 50 within bell portion 14 of the cou 
pling. This securing is typically a soldering operation to 
provide a refrigerant tight joint. The remainder of the 
subassembly is additionally formed by joining other 
tubing components, connectors, valves and other ele 
ments to the subassembly. The subassembly may then be 
mounted to the heat exchanger or may first be mounted 
to the support. The coupling next is placed in position to 
be inserted through the coupling opening in the mount 
ing bracket after cap 19 has been removed. The cou 
pling is inserted through the opening such that head 
portion 12 abuts against one side of the mounting 
bracket. Cap 19 may be then rethreaded onto the cou 
pling body to maintain the cap in position. The entire 
subassembly is then rotated until the tubing is in the 
desired position. Then the fasteners 52 are inserted 
through the fastening slots 44 to engage appropriate 
fastening openings 25 of the mounting flange. The fas 
teners are then tightened in position to secure the entire 
assembly. Since there are six fastening openings 25 in 
the mounting flange, a fastening opening will be avail 
able in any position if the relative rotation between the 
mounting flange and the mounting bracket is a mini 
mum of 60. Hence, the fastening slots are designed to 
extend through a minimum of 60 of rotational arc such 
that no matter what the position of the mounting flange, 
a fastening opening will be available for use within the 
area available through the fastening slot. Hence, no 
matter what the orientation of the tubing, the fastener 
may be utilized to secure the mounting flange to the 
mounting bracket to secure the coupling therebetween. 
The coupling, as described herein, may be a commer 

cial coupling suitable for many purposes. Aeroquip 
Corporation is one manufacturer of such a coupling. 
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This coupling may perform other functions such as 
including an internal seal for trapping refrigerant within 
the heat exchanger, said seal being broken by tightening 
cap 19 on the threaded portion to provide fluid commu 
nication through the refrigerant circuits. The coupling 
may additionally include means for securing a section of 
tubing forming a refrigerant line connection thereto. 
As set forth herein, the invention has been described 

in reference to a particular embodiment. It is to be un 
derstood by those skilled in the art that variations and 
modifications can be effected within the spirit and scope 
of the invention. 
What is claimed is: 
1. Apparatus for securing a tubing assembly for use in 

a heat exchanger unit in a selected position and in a 
selected orientation which comprises: 

a planar mounting bracket defining an opening and 
arcuate fastening slots spaced from the opening; 

a coupling including a coupling body sized to extend 
through the opening in the mounting bracket, a 
head portion extending radially outwardly from 
the coupling body and sized larger than the mount 
ing bracket opening and a bell portion extending 
axially from the head portion of the coupling body; 

tubing connected to the coupling without regard to 
the rotational orientation of the coupling at the bell 
portion thereof, said tubing having a desired orien 
tation relative to the unit; 

a mounting flange defining a bell opening through 
which the bell portion of the coupling extends, a 
head receiving cavity sized to contain the head 
portion of the coupling and at least one fastening 
opening; 

means for limiting the rotation of the head portion 
within said head receiving cavity; and 

fastening means extending through at least one of said 
arcuate fastening slots to engage said fastening 
opening of the mounting flange to secure the cou 
pling head portion between the mounting flange 
and the mounting bracket, said fastening means 
being positioned within the fastening slot to pre 
vent relative rotation between said mounting 
bracket and said mounting flange to place thereby 
and hold the tubing in the desired rotational orien 
tation relative to the mounting bracket. 

2. The apparatus as set forth in claim 1 wherein the 
mounting flange defines six equally spaced fastening 
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openings, wherein the arcuate fastening slots extend 
through at least sixty degrees of arc about the opening 
whereby by selecting the appropriate fastening opening 
and by positioning that fastening opening relative to the 
arcuate slot, the fastening means will secure the cou 
pling and attached tubing with the bell portion of the 
coupling extending through the bell opening and the 
tubing oriented at the desired angle. 

3. The apparatus as set forth in claim 1 wherein said 
means for limiting rotation of the head portion within 
said head receiving cavity includes a plurality of planar 
coupling faces on said coupling head portion and 
wherein the mounting flange defines as a portion of the 
head receiving cavity a corresponding series of planar 
faces whereby upon assembly of the coupling to the 
mounting flange the mounting flange cavity faces en 
gage the coupling faces to prevent relative rotation 
between the coupling and the mounting flange. 

4. A method of assembling a tube assembly to a sup 
port having an opening therein, said tube assembly in 
cluding a coupling mounted to the tube and a mounting 
flange positioned on the tube adjacent the coupling and 
having flange openings for the receipt of a fastener 
which comprises the steps of: 

forming arcuate slots in the support about the open 
ing therein; 

inserting the coupling through the opening; 
rotating the coupling with the attached tubing to the 

desired rotational position; 
engaging the mounting flange to the coupling to se 

cure the coupling from rotational movement 
within the opening and to abut against the support; 
and 

securing the coupling in the desired position by in 
serting a fastener through the appropriate portion 
of the arcuate slot and a flange opening of the 
mounting flange to engage the support and to pre 
vent relative rotation therebetween. 

5. The method as set forth in claim 4 wherein prior to 
the step of inserting the coupling through the opening in 
the support the method further comprises the steps of: 

inserting the tubing to be joined to the coupling 
through a center opening in the mounting flange; 
and 

joining the tubing to the coupling to form a tube 
subassembly. 
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